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(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
prevent interference among circuits and to provide 
circuits with high density by forming surface ground 
conductors on respective surfaces of insulating films 
so as to cover the surfaces of the insulating films 
except for portions where connection electrodes are 
formed. 

SOLUTION: Semiconductor chips 1, 2 and 3 comprise 
ground conductors 101, 102, ground conductors 201, 
202 and ground conductors 301 , 302, respectively. 
Due to this, while preventing interference among 
circuits provided on the semiconductor chips 1, 2 and 
3, distances between the semiconductor chips can be 
sufficiently short. Lengths of bumps 82a, 83a and 83b 
can be thereby sufficiently shortened in the height 
direction. As a result, it is possible to greatly reduce 
the inductance of the bumps 82a, 83a and 83b or 
parasitic inductance, to form multiple layers without 
deteriorating the normal operation of the circuits and 

to make the semiconductor device thinner. Thus, it is possible to prevent interference among 
the circuits formed on the semiconductor device and outer circuits. 
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+ >y#9 >**wm k >j< * <x§\ fr^mmj > t?- 

2>Z.£ttXg&» 

10 0 3 6 J*fc % "*«JBM^¥*^ 
71, 2, 3fct^*te*U 1 0 1 , 1 0 2. « 

*ft##2 0 1 , 2 0 2, 3 0 1,3 0 2 £fif * 

TV^^©T. *ift:f>y71 , 2, 3 £#*fe7rmo;£i§ 
-&fc:fe^T*K 'f»*^71 ,2 , 3 { 't»«iiK&#'- 

^ [ 0 0 3 7] ^S^S^^**#^MICfeV^T{i. 
*#ftf^71 , 2 , 3%^*i^tlx a@^n^flui3, 
^ ^ IE S K ^ ^> ^ -5 ^ ^ tfe :iE U T > iES^i!;^ 

[0 0 3 8] ^ ^> ^s *SS^©*«#:^^*5V^T 

^f-^ 71 , 2 , 3 ^^tt^ixt^(7&n>fe b ^ 
>^^^ 1 0 8, 2 0 8, 3 0 8 lZ&~oX9&^i%fzm 
tt^tu**l. I6il 1 0 7, 2 0 6, 3 0 6*^UtS 
40 figit!l«#: 1 0 2, 2 0 1, 3 0 1 lzfc& ^> tlT 

g©^gp(c»cm^a^o f^to^x mmwfci 02,2 
01, 3 0 itt^*t^nx jttj»*t^T*asY^f-s© 

T% >^>^X^ 108, 20 8, 30 8©ffittJBtC*5 
^M 0 8, 2 0 8, 3 O80tg^S©M^I»± 

[0039] w;, is^mit, -&mmcm&&B 
miz~D\,^xm>w~fz>o 

<m 1 ©s:jB«>a 7(t -&mmizi%&m \<o*mw\<& 
so ^mtk^M(Dfflfrmmmx& & * M7 com 1 <Dmm<D 



ia, 2a %^tsm.m<D*mfo7- y y&^v-mfc 4 0 
*©ci±iRia©«F-#4f>fbT^bTv^s.o cct% m\ 

«R 1 0 5 CJS^^lSHcHii-rs^-f T'*— 5 1 
J«*tu 0 5 ©ifflC^Stufch^ V^ 

^18©V-^iil8st, ^**S*10 5©T 

M^ff^^tife >^>^^* 2 8-fiDV— **K2 8si: 

1 5 2fcJ:oTS«l$iXT. h 1 8£#t?Jg 
KDElBllkx h^>.?X* 2 8*<&to^2<DElK 1 

[0 0 4 0].fll.Ts-H7*#B8bT. % 1 <D.$tW*m<D * 

m^mmcom^mmizmm^^ 1 o 5 t 

tu 1 0 5 ©±®^(is f5tt® 118 &mm 

$ *i £ o tSttJi 1 1 S±lz ^> mfis 1 8 g h Hl/^f > 

mm 1 8 d tv-^ts 1 8 s tmmztix h?> v 

X& 1 8#JgjiK£*i£o £ 10 5 £>±ffl 

kihu b ^>^;*^ 1 8*^^^ffi^t&#^ > r^^a 

Mini (M^To ) , (H^'Wo ) * 

CD^^^^mS^^^tLTgg 1 ©[§]&& 1 1 
tlSo *#ttd£« 1 0 5 ©TffifcttattJB 12 8 

-f ^«@2 8 d t v.— **H2 8 s tftmrnztiT h ^ 

•To ) f^^l-T^^tl^M^titf 2 CD®m 1 2 

[0 04 1] :ct\ micomnmx^ muz^T^ 
h^>^^^ i 8-cDv— xmm i 8 s ^s^^tiTJKjse 

£*Vv 1 0 5(DTffl£fcfcs b^>^yC^ 2 8 

©v-x««2 8 sK»i»**tT»iii**i -7 2-tfimm. 

StiS. ^IT, r 1 1 7 2 

;n 5 1 izm&^tifrs^ j>^—)vmifci 5 

2£<fcoTgiK£ft'?\ % 1 (D\B\mi 1 i:^ 2 ©[aieS 1 

2 fctfgiRSftSo -r*t>t>s 1 8 <O.V- 
^Mffil 8stf7>^7^ 2 8(5V^Sffi2 8 s h 
tt, SJft*#l 7 l t;t>f7*Hl/*fl;l 5-2fcR«* 
#17 2 k^bT««*tltl^p tot, 

1 7 2 *«jffi"rs^ ;i>«# 16 2 £t> 

isxmmmi&i o 2 tcgassbi sgifcjg2-cD@»i-2fc:. 

[0 0 4 2] ^/c. as 1 ©ek 1 1 ifm^ntc^mw 
.astRi 0 5cd±h^, micDmmmmtmmzmmmi 
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0 1 #Jgj££;h,£o f2«ti3Kl 2#fl2l££n 

£*«&Sfel 0 5©Tfflfc\ Hl©*JI6JB«fcPat: 
«lll 0 7#fl$j$£*w Ml 0 7©T®izii N s 
tb«#: 1 0 21$MJ&$ti%o 3^ geit«#l 7 2 t 

s»»#io2ka N ifestjui 0 iKMmsnfc'UT' 

;i/ 1 6 1 CM^ftfe^-f T*-;i/*# 152^/h 

[0 0 4 3] jy±©ct-5t«flt*tlfc^**f-yr 1 a 
14, ±®£»tMMM0 1 *JB^**tftvtf— 3fi«4 0 

tlMgftl 0 2 kv.if-a«4. 0©g!»**4 0 1 
>75 9 1 a, 5 9 1b, 591c, 59 ld^^Ut 
Stt*ttSe. *#*^^n a©±Hfc:ttv 
n.a fc..BI«t:ll!.JSR**tx'- b^>^X* 2 0 8 a£flH;i 
y 7 2a«I^nv«ftf ^ 7"la0g 
1 0 1 t ^mfozf- 2 a0i«W 2 0 2 ^^ 
I^C;\'>75 9 2 a, 5 9 2 b, 5 9 2 c, 5 9 2 d 
h^m^xmWt^ft&o CICT% h?>^^^ 2 0 8 a 
2 0 5 ©Tii-M^il^e*2 8 1 ± 
20 \Z Y > V * % 1 8 , 2 8 Isj^ fcPJSE ^ tl^ o 

[0 0 4 4] J^±CDJ:3^bT. a, 2 

a *^t$m.m(D¥mfo3-y y&^v—mk 4 o±^ig/^ 

[004 5 ] u±<d£ o izmmztifrm 1 ®mm<D¥ 
mfammiz&^x, ^m^^y 1 a 1 
0 5 (oymizm^fitc y ^ 2 s 2 .© 
mm 1 2 ji^mmm 1 0 7*Mbt, ifeii 107 © 

TM^^j^^l 0 2 ^Jf^JobT. Mift^ 1 0 2 £ V 
If r-M 4 O,0Mj*tft 4 0 1 UtWSo ZtllZ 

30 ip..tH J 2©B®1 2 ©II^li«l|4;0 l icSM 
"Ta ^ ^^E5±-rach^T^^>cDT^ 1 0 

5cDTffi^*>^2cD@S&l 2 4Mt^-i:^gs U 

[0 0 4 6] W±©J: 5 l.<D$&&m<D¥ 

mi&mwiz&^x, ^mfoTvyi a»> i- 

0 5 <o±ffiJc?gdc*ix&» 1 ©ESS 1 1 h^iftSi 1 
0 5 CDTSK:^*^fc»2.CDllU»l 2 

^lcoEHS&l 1 ^^2cDH^Sl 2 ttSStfro 
[0 0 4 7] M±(Om 1 (0a»«<D**#««Ttt, * 

^ tt *t h ^ > m ^ ^ * * t? [hi gs * m J53c b x * x \ > b , 

5^ [0 0 4 8] JU±©^ 1 ©*^J"t?ttH KJtt«# 
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r 17 1 iljgtfl3»tM 7 2 r # — 1" 5 2 tc 

^Ofl l<DHi£&l l^MShs 8ft«*17 2£l$V<om 
US Its 8£1<z>IhIB1 1 h^2cDlHliSl 2"fc*S6« 
[0 0 4 9] <S2 0»i>0 8B, ##flHfc#SSi 

fv73 C«*T***^y^3 a*«ifjt&<fett* 01 
^ ITV^c CCD* 2 (©^ff^JcD##^^a^45V^T; 

y 73 a fcU 0 i <6**^»cb*i#fl£^ y 73 
£i£«bTJ^T£> ( 1) 75M (3) #K&£<> 

(1) ii©gft5#:3 o i izftzx, mmm»3 0 1 

iCit^-r+^V^^it^3 0 1 a#flgJfc*ttSo 

(2) h7>^^ 3 0 8i:MbtvIil3 0 6 t 
Half 5/W7^ ;i/6 1 ftMf&Zti&o 

(3) /W-7>#— >te ltv fiMS3 0 5j:i:^ 

$tL±mmm<{&3 o 3 £, mmm3 o 6®±ii:M^ 

■ftfc&**ft:3 0 1 ai*SiR1-*fc«6©x 7^7** — 

3 o 3arr.H 1 3 0 1 izttmisX 

[0 0 5 0] ::t\ * 2 (ommco^m^ ^73 a 

fc:fcV>Ts g»3Mfc3 0 3<BJ*£T2«\ i^ l ^in 
tta^ti< g^#ffc3 0 1 a©f^T2STF;W^ 
-;i/##;7 l<Dm$lt. 1 0 //ra^^^ii^o 

tit. 7W 7*— lfcJU Mttl3 8 

*t** ;w t*-;v**7 l *^UT«»c'«**i*-3 
o l ai:£It^J;3i:s fllAfcf. b^v^x* 3 o 
■8*6 1 0 0//mX(i2 0 0 jumMtlfz&miZ 
X# 3 0 8 taSfiUTKWftttSo 
[0 0 5 1] ju±©J:5K:«^*nfe^2cD*?K«!lco* 

0 8 0fH>i'S3 0 8 dkV^«S3 0 8 s i:© 
ffSODSffi/g 3 8 1 Tr%£ bfc&fcfc, M 8 <D 5 0 1 , 5 0 
.2cDra^Sttbfc*IS7?**-«fc5fc* *iMi3 0 5 
(DftS$RXfimmM1&3 0 3 ^ ;U7^-;Hfr7 1 £ 
f6i!3 0 6*«5 «tdfcj£<*^JS<«« 
*ttfcffi»*#:3 0 1 ateji^ttTiSta^ttSo c<r 

<Mm£tlT\,^Z><DT?s i£ttS3 8 l t'^bfeKt 
S»*cfc<S*B**3 0 1 a£g3i£*K J* < Jg/S 



(8 ) nm¥9 - 2 3 2 5 1 3 

14 

tit«bT. h7>i;^* 3 0 8t?Sg4Lfe»*a*i 
<4 t »**«©^SI5t:«Hn?*io Sot, fg2£)^» 

bTs h^>^X* 3 0 8(Z>«rf^Kf©il«±#*Mi*5 
Cfc#T?SS©-e. h v>vX# 3 0 8<Z>fStt#ilfcfc:J: 

> <o*«ft*#*gt^«* 5 bis* »«-r &z£& 
w [0052] &±<Dm2<DmmT*i±, mcD^mfo^v 

71, 2 \Z 43 V>T *> * 7 3 a £ mm IzMbl b T 

[0 0 5 3] <*3<SjKJ^«l>ia9 : tt< 

m 4 d ± timmz tt^m^ v y^o-^mitm tetea 

T&^mfo?- 773 b 0— Wfr®mm* m UW^o c 
0^3 ©£mflJ©M*«ftgBt«\ J^T^^*l*V^TUia 
8^m2^^^JcD*#«:^gk|5l*i^#l^^ti^>o 
20 ( 1 ) 3 0 8 CDV— ^t® 3 0 8 s±£\ 

t6»JS 3 0 6 ^'MJi^i'vt-f' tPsJt— 6 1 a#Bi&£ *i 

So 

(2 ) /W 71/ 6 1 a fc, 7-XII3 0 8 s ^f 
I13 0 6CDJ:ffii:^^tifef*ift3 0 1 a^g 

<TT% ;W7*Hl/i*7 1 ate. $2o^ii®;W 
^^-;i/a»*7 l MnJ**^ gtift 3 0 3^T>'13 1 CD 

[o 0 5 4 ] &±<D&o izmj$$ftfzm3(Dmm<D¥ 
30 mfommit, m2comm(D^^mm.£mm(Dm^ 

^-tZttblZ, Y^>*J7s$ 3 0 8CDV— X*SS3 0 

8 s t ks> mm^fc 3 0 1 a ^g^^S ut^t S 
0DT% V-XiI3 0 8 s £mmmi£3 0 1 ai:©!© 

t^o ^fe. Si*** 3 0 3 *fc^lzmmTZ>>&^'fc 
^^^CDT% «y 7 3 b t ^MSO) y 7 

3£lfc«bT/bS<T&£o 

[0055] <m<Dmw^m>m±(Dmmmm(D^m^ 

Witts 3o©^i^771, 2, 3£SfSbT«£Rb 

JU±©jR(0^#f*;^y7*«JgbT«j«bT*cI:^o 

[0 0 5 6] *fe, JM±cO*flfi^»<Z)****«K:*V>' 
T s g^^^^^l, 2, 3 0«ill 0 6, 10 
7 3 206, 207, 306, 3 0 7 it^tittl, 2n 
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- ^T, &«*f^7 1, 2, 3©|6iil06, 10 
7, 206, 207, 306, 3 0 7 \±^t tl^ tU 2o 
®^«#JR*«JBbT*Jil&b&^ ^fflttCtUiilE^ 

[0 0 5 8] *JS»»©*#**R.T!I±. Au#> 

«ft ^*6&S/t>>r*.^T«.^bT*-J;vVo J2JL±CD 
*3fcto*bT*s *JB»«fcB«©«l**#f So- 
tO 0 5 9.].**:, *WBJB<0**#*BTtt> 
StR.l 0 5 , 2 0 5 , 3 0 5 ©#±® fc&TIB£ ^ti^ 

b—jsom (±®x«:tb) tEiB*jK«'-rsJ:a £b 

[0060] 

(is 2oO®CD-5 %<n>PU < tb—Jolz h?>PX* *, 
[0 0 6 1] |f^2fi^^ 

ffimmmfot, ±m^^T^—)vm^^^ifrhx±mm 
mm&nmzmm^tiT^&o ztuz^-ox. ±m h ^ 

^—jvmi^t^ifri,x±\mm'mmmmmziBim^tix^ 
mzm&znzo 

[0 0 6 3] S*JB4SB«©***«Htt^ _t 
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±3B h7>^*©«affl«I©5%© 1 ^co^ffiti, 
±§3^^7*— ;i/#*4^bT±iBaBBg»*<*:t:SK 
£*lTO£o CtU-^oT, ±IBb^>^;*#T*#g££ 

bT±ffiaw«»#*tfi*bT*apt:ttHJ"rsii:# 
[0 0 6 4] i«u »*«5ffi»©*«#*Bt4. ±sB 

t±33^^^-^**k*^bT±IBaa»»**t 

bTS&^m < wmzmm-r s - ^#t- ^ 
b^ * an**** fc««* *ifc±B b 7 > *=cpm 

[0 0 6 5 ] Sfev M^ffi 6 s3«©*#ft^*^*^V^ 
T, "±«SI6««tt««©»*#^ & v ± 

E*fR©'BI««:|KcDrafc:Wx ±13 b ^ >.^.***trlHl 

izx^x. jmmnm* i^xomm^mizx^xmm^ 

bT. ±»K5' BBS* iSE« 

[0 0 6 6] *&.^.»*JH7 89»©*#<»:**te;*V> 

Tx ±gBh^>^X^*^t?[e]5&«. ±I3^^a^<D 

.«© lo£DffitecD^0B*JB*bfc»6fc:lt«bT. ± 
g3 b ^ > v x ^ * mm * ift «8« te S Cl ' fc ^ X 

J» [0 0 6 7] ■ ii*« 8i3«©¥#^g^, 8R« 

a 7 fB«to*^*^*^*v^T, ±fi*#*a*fc:ttj» 

g3¥^*a^©]35ffi^^ti' : eti^^n^±s3 b7>^ 
^ ^ £^t? 2 O(D0B&^^ 1 -pcDm^tt. ±S3^Jcd^W 

±ib > ^ > s^x * * ^t? : 2 o <d mm* &b iz fr-mmco 

[0 0 6 8] S'fet, 8R^-9ffBtttiDStAS^*tf3SB 

m^mmcomm^m^M^izmmT^mm^m^mx 

Met* 4*»ft£tt * »« ^ * 4 o 

50 [0 2] Hl©^#{*^-»yr3©— g|5d*^«ElT-fe' 
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4 0»-Vlf-Sffiu' 

[SI 3 I HI (D^m-fcT-yyS %Tfrt>&fr£ £<D¥ 6 1, 61a, 151, 1 61, 361, 362, 36 

llt^^o 3, 371,372, 373, 374, 3 7 5-;W7 

2 lcD±Tffile:MiS«tffl'fc*J»SIK»ffflHT*feSo 71, 71a, 152, 162, 56 1, 5 62, 56 

[85] 0 1 ©*i*f^73©»7>f b y y 3, 571, 572 , 573, 574, 5 7 5-wWT 

§0 8 1a, 8 lb, 82a, 8 3a, 8 3b, 9 1 aM 

[g|6] ^*«©^##:»HO«»ffflElT&S 0 91f, 92aM92g, 93aM93f, 591 

[B7] *»WK:«^*l©^«©*«<tSS«<0^ 10 a75M5 9 1d, 5 9 2 aM5 9 2 d-M>7; 

#»«rfl90?*>So 101, 102, 171, 172, 201, 202, 3 

[0 8 3 ^BMiz0h^>m2(Dmnm(D^mi^mm(D^ 01,3 0 1 a, 3 0 2, 3 0 3, 4 01 , 4 0 2 -is 



[093 *%0^^#^^3cD^M©*«^gcDgB 1 0 5, 2 0 5, 3 6 5-*«faSj6v " 

MiffigltjS,, 106, 107, 206, 207, 306, 3 0 7-i 

[^F^CDI^^3 II, 

1, 2, 3,1 a, 2 a, 3 a-4^»f*^:A 1 12 a, 1 12 b, 11 3 a, 2 1 2 a, 2 13a, 

1 1-m 1 coHOFSs 213b, 312a, 312b, 312c, 3 1 2 d- 

1 2-jB'2 ©ia*, fttsmmmmfc. 



1 8, 2 8, 1 0 8, 2 0 8, 208a, 3 0 8-47 20 3 0 6 a, 3 0 6 b, 3 0 7 a, 3 0 7 b — SI 

3 0 9, 3 1 0-3r-wV>*. 

1 8 d, 2 8 d> 3 0 8 d-Fl/>f>iS, 3 15-iiM^ 

18g, 28g, 3 0 8 s ^/f- YMM, 3 2 0,3 2 1 , 3 2 2»^l V v 7mfa. 

18 s, 2 8 s, 3 0 8 s-V-Xii, 3 2 0 t , 3 2 1 t , 3 2 4 t , 3 2 5 t-gll# 

M2 0, M2 2-l7^f^DXh'J^78{8, #v 

T2 1-K'J7l/-b8K v 4 12a, 4 1 2 b-?lt[lll5*o 
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